A SHORT summary of the processes through which cotton passes before it becomes cloth may help those unfamiliar with the industry to understand the conditions associated with the illness I am about to describe.
Raw cotton, which is imported in large bales, is first dealt with in spinning mills, where it is spun into long threads. This branch of the trade is carried on in factories quite distinct from those where the threads are woven into cloth. The threads are sent out from the spinning mills wound up in the form of small cylinders, known as "kops." At the weaving factory, those threads which are to form the warp or longitudinal threads of the cloth are wound on to big drums, similar in size and shape to the cylinders upon which garden watering hose is kept. During the process of weaving these threads are kept on the stretch and are liable to break. In order to strengthen them, therefore, before they are placed on the loom they are passed through a hot emulsion of starch, china clay and other ingredients; this process is known as sizing or taping. The threads which are to forma the weft or cross-threads of the cloth are not sized, but are placed, just as they come from the spinning mill, into the shuttles. For some classes of cloth only sufficient size is added to facilitate weaving; but for others more size is added in order to give weight and firmness to the finished cloth. When heavily sized threads are being woven, artificial humidity, in the form of steam or water-spray, is frequently introduced into the weaving shed in order to prevent the threads from breaking, which they do if they become too dry; and such sheds are known as "humid" sheds. Sheds where no artificial humidity is introduced are known as " dry " sheds.
During 1910 and 1911 an unusual cough appeared among weavers in a Lancashire cotton mill; in the spring of 1911 similar symptoms in a marked form broke out in a mill at Colne, and, after subsiding, recurred in June, 1912. About this latter date the weavers in two weaving sheds in Burnley also were affected, those in one so -severely that the shed had eventually to be closed. In 1913, similar symptoms, though less pronounced, occurred at another shed; and during the past year, 1914, a few cases have occurred at two other mills. In each case the symptoms occurred in a " dry " shed, in which cloth is woven for subsequent bleaching, printing, and dyeing. Such cloth differs in the process of manufacture from other cotton cloth, in two respects: a smaller quantity of size is applied to the warp threads, and antiseptics are omitted from the size. Antiseptics are added to size when cloth which does not pass through any further process is being woven, to prevent the apppearance of mildew on the cloth before it reaches the market. Zinc chloride, which possesses hygroscopic as well as antiseptic properties, is the antiseptic generally used; but dyers object to it because cloth containing it is very liable to take fire when passed over hot rollers, and specify that no chlorides shall be present in the cloth they buy. Size is composed of various ingredients, of which the most important are flour (derived from wheat, sago, or potatoes), tallow, china clay, and water. Cotton threads passed through such a preparation, in the absence of any antiseptic, if not thoroughly dried, form an excellent soil for the growth of moulds. Mildew spores, which are present in any atmosphere, must settle on the threads as they are wound from the sizing machines on to the warp beam. Moreover, to cool and further dry the threads as they pass off the warm cylinders, paddle fans, revolving close to the bottom of the machines, drive air against the threads, to which, if they are damp, any spores in this air will readily adhere. Unsized threads, if not kept dry, may also become mildewed; and, because cotton is sold by weight, a custom has arisen in recent years of " conditioning " kops, which consists in adding moisture to the cotton at the spinning mills. Kops of thread so moistened soon begin to " sweat" and become mildewed. In this way weft as well as warp threads may be affected.
Conditions favourable to the development of mildew appear to have been present wherever the illness has occurred. Thus the outbreak at Colne, in 1911, was preceded by a complaint from the weavers that threads were frequently breaking and impeding work, which was attributed to "dry taping" of the warp threads (the technical term for the process of applying size to warp threads is known as "tape sizing" or "taping"). To remedy this trouble " wet taping" was resorted to-i.e., threads were passed quickly over the drying cylinders of the sizing machine and, while still containing moisture, wound on to the warp beam. When these threads were placed on the looms they showed signs of mildew, and the illness broke out. Dry threads were substituted for the mildewed ones and the symptoms disappeared.
During May, 1912 , which was a month of dry weather, the firm thought it advisable to revert to wet taping; in June, however, contrary to expectation, damp weather prevailed, mildew again appeared, and with it the symptoms; when the mildew was got rid of, the symptoms, never so pronounced as in the previous year, disappeared.
The weaving shed at Burnley where the most severe cases occurred contains over 1,000 looms, which are supplied with warp threads prepared on two sizing machines, the threads prepared on one machine going generally to the looms at one end of the shed, and those prepared on the other machine to looms at the other end. The machines are tended by separate men, one of whom, prior to the outbreak, taped wet, while the other taped dry. The threads taped wet became mildewed, and only the operatives working on or near the looms on which these warps were used became affected.
At the other mills where similar symptoms have occurred mildew has also appeared on the threads, in some cases on the warp and in some cases on the weft.
Visible moulds, due to growths of Penzicillium glaucum or Aspergillus glaucus, which are bluish-grey in colour, occur on warp threads from time to time, but have not previously been associated with any affection among the operatives; when, however, the symptoms to be' described later occurred, not only was mildew observed on the threads, but also an unpleasant smell was noticed, a smell which was detected on threads showing no visible signs of mildew. Possibly some unusual mildew, of which the growth is similar in colour to cotton thread, was present; and affected weavers have several times referred to the presence of sulphur-coloured dust on the looms.
The above considerations show that the outbreaks have in some way been associated with the presence of mildew.
The first sensation experienced is one of constriction of the chest beneath the sternum; this feeling extends up towards the larynx, and the act of breathing becomes an effort. Next, breathing becomes rapid and rather shallow with occasional deep sighs, and a persistent irritating cough develops. This cough is associated with expectoration of thick yellow or yellowish-green sputum and a sweetish taste in the mouith. Later the difficulty in breathing progresses until it resembles asthma and may prevent the sufferer from sleeping, or arouse him from a disturbed rest fighting for breath, and drive him to throwopen the bedroom window for air. Food may be rejected in a spasm of coughing, epistaxis may occur, and the fauces are found red and inflamed. The individual suffers with general malaise, aching limbs and back, severe headache which is usually frontal, and shivering, ending in perspiration; in a few cases where the temperature has been taken it has been found to be from 1000 F. to 1020 F. in the evening, but no temperature above normal has been recorded earlier in the day. As the symptoms persist the individual cannot hurry when walking, finds an ordinary slope difficult to climb, and tires rapidly; the appetite becomes affected and weight is lost. Pronounced cases have been deprived of sleep for a week and have been confined to bed, but those less affected have managed to remain at work. In a few cases herpetic eruptions on the face, palpitation, smarting and running of the eyes, and loss of the sense.of smell have occurred; but no diarrhoea, jaundice, pigmentation of the skin, high-coloured urine, or symptoms of disorder of the gastrointestinal canal (characteristics of poisoning by arsenical gases) have been present, and the colour of the mucous membranes has been normal.
Several of the cases have been at first considered by their medical attendants to be early tuberculosis; but the absence of tubercle bacilli from the sputum, and complete recovery in every case following upon absence from work, have negatived this diagnosis. But it is of interest to note that Rolleston states 1 that aspergillosis may clinically resemble chronic pulmonary tuberculosis, but differs in tending to undergo a gradual and spontaneous cure. Arkle and Hinds say2 that in this condition hmemoptysis is infrequent, that there is loss of flesh and strength, that frequent cough and severe dyspnoea come on in attacks at night, and that cases which appear like chronic phthisis may be marked by attacks of pseudo-asthma; this description closely resembles that given above.
Moulds may cause illness in two ways:
(1) In certain circumstances mildew growths liberate injurious gases, as, for example, di-ethyl-arsine, which is formed when Penicillium brevicaule and some other mildews grow on arsenical wallpaper. In favour of this view of the recent outbreak are the facts that (a) the symptoms 'appeared with great rapidity, for, when the operatives resumed work at Burnley after a fortnight's absence, several of them were seen to be suffering at eleven o'clock in the morning, an onset so rapid as to leave but little time for an incubation period; "System of Medicine," edited by Sir Clifford Allbutt, 1898, v, pp. 257-263. 2Ibid., p. 260.
(b) a definite smell was noticed on some warps; and (c) the operatives at Burnley who worked near two exhaust fans, which would draw any gas towards them, placed in the roof, were more affected than those farther off. On the other hand, no substance from which mildews are known to form injurious gases was found either by Dr. Ritchings, of Burnley, who was called in to investigate the matter, or at the Government Laboratory, in the size used, in its ingredients, or in the urine of a patient.
(2) Spores of some mildews are known to cause illness after inhalation, and although mildewed threads are damper than usual, and so less liable to disseminate dust, yet spores detached from these threads might readily be drawn into the air-passages during the manipulations of weaving. Aspergillus fumigatus has been described' as causing, in Paris, a rare trade disease, aspergillosis, among (1) persons who feed pigeons artificially, and among (2) hair sorters who employ flour of rye to enable them to separate the hairs more readily, and who may inhale dust containing the aspergillus of rye flour.
What special mildew has been the cause in the cotton mills I cannot say, because, although various forms of mildew were found (in the flour used) by the experts called in by the occupiers, no opportunity for pathological investigation has arisen. Mildews of various kinds-blue, grey, and red-are well known in the cotton trade, but knowledge as to pathogenic properties of mildews is scarce.
The occurrence of these cases is, I think, of interest; they exhibit a distinct and definite train of symptoms, always associated with an occupation~l environment suggestive of the cause. Yet medical men attending them, each seeing only one or two cases, have not considered them unusual, but have passed them by as ordinary cases of bronchitis, asthma, or even incipient phthisis.
